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REMARKS 

Allowance of this application is respectfully requested. 

In view of an interview with Special Programs Examiner Bost 
on September 9, 2004, the specification is hereby amended to 
refer to additional continuation applications filed during 
October, 2003. 

In light of the foregoing, it is respectfully submitted that 
the present application is in condition for allowance, and a 
notice to that effect is respectfully solicited. 

If any issues remain which may best be resolved through a 
telephone communication, the Examiner is requested to telephone 
the undersigned at the local Washington, D,C. telephone number 
listed below. 

Respectfully submitted, 



Date: September 9, 2004 James E. Ledbetter 

Registration No. 28,732 

JEL/att 

ATTORNEY DOCKET NO. JEL 28567RE-B 
STEVENS, DAVIS, MILLER & MOSHER, L.L.P. 
1615 L Street, NW, Suite 850 
P.O. Box 34387 
Washington, DC 20043-4387 
Telephone: (202) 408-5100 
Facsimile: (202) 408-5200 
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fnii la a wImu* cont inuation rppllotlory „gf 
, T iT^r^I^ ft y^ no. OB/396,981 -Men iHm"'* " 
RC 36.145 mi DjertDK 14. 1999. » raiwa 
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BACKGROUND OF THE* INVENTION 

1. Field of Ihc Invention I 

The invemkm reln« to an optical dUe apparatus 
which can record, reproduce. or(eri« Information sig- 
nals onto/from both or an optical disc having ■ record- 
ing density simila/ to tbal of a conventional CD (com- 
pact disc) and tn opiictl disc hiving a recording denmy 
higher than the >bove recording; density. 

2. Description of the Prior Aft 

In reccnl years, in addition tojan optical disc appara- 
tus only for reproduction igchlu a CD player or the 
Uie. an optical disc apparatus [which can record and 
reproduce an information signal! is actively being devel- 
oped. I . 

Ordinarily, the recording and reproduction or an 
information signal onto/from tn optical disc are de- 
emed by converging a beam ^hich is radiated from a 
jcmicondueior Uaer or the like onto a re^ord.ng layer 
of the optical disc by ■ lens. Tthe recording layer here 
denot« a pit layer in the c«e of a CD and is a layer in 
which a deformation, i change in optical constant, a 
formation of a magnetic domain, or the Kite is p«r- 
fornicd by a converged laser beam in the cue of a re- 
cordabk optical disc. To rii« f recording density of the 
optical disc. Ir Is ner«sary to reduce a spot diameter D 
of the converged beim. There is the foilo-ina region 
among the spot diameter D, a numerical aperture NA of 
the lens, and i wavelength X , of the iaser beam. 



The above equation (1) denote* that the beam spot 
diameter D de-rieiies by using a lens of a large NA. 
Thai is. by increasing NA. Jhe high density recording 
can be executed. J 

When NA of the lens increases, however, an aoerra- 
licn or the converged beam* due to an inclination strcf 
of the dhc called a till increases. Particularly, a eama 
aberration increases- There is the following relation 
among a wave front iberrilian W r of the com*, a lilt 
angle a. and NA when using a thickness d and a refrac- 
tive index a of the disc substrate. 



The above eouilicn (2) denotes that in the caw of 
using a lew of NA *h}ch is Urgsf than that of the 
conventional lens, evenfif ■ till an3l= is identical the 
coma aberration increwci. It will be understood from 
the equation (2). however. Uwii lhc:c is an cfTer; to 
suppress the coma aberration by selling the thieltnsil d 
Of the disc substrate to be thin. In the optical disc for the 
high deniitv recording*, therefore, it is preferable : that 
the ihickne* of the disk substrate is thinner than that of 
the conven-.icnaJ optical disc, so that an oiHkjI 
using an objective lens corresponding to the thin disc 
substrate is needed, f .... 

On the other haodjeven in the optical disc apparatus 
corresponding id thtjhigh density reecrding. « i» prefer- 
*blc that tht conventional optical disc of a thick sub- 
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